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This study investigates the impact near-peer tutors (NPTs) have on the learning experience of students enrolled to the biomedical and medical science programmes at De Montfort University, UK. Using a questionnaire, tutees were able to comment on their confidence level on certain academic taught topics in human physiology before and after attending near-peer tutored sessions. Statistical analysis showed a significant increase in the level of confidence observed by the tutees after attending the sessions (before vs after, p<0.05). Tutees enjoyed the level of interaction and active learning with huge praise towards the NPTs. Qualitative data was also captured on the experience and skills gained by NTPs. The near-peer tutors also highlighted the importance of these sessions in enhancing their knowledge and gaining valuable employability skills for the workplace. In conclusion, supporting lecturers with addition student led sessions improve confidence levels and understanding of topics in human physiology among tutees.  Having similar NPTs sessions across programmes, can prove to be beneficial to student engagement & learning in higher education.  




Over the years learning through peer-to-peer, near-peer interaction has been utilised in a range of teaching settings and disciplines (Walker-Bartnick, Berger, 1984; Boud, Cohen, Sampson, 2001; Falchikov, 2001). Among improving student engagement and promoting active learning, peer tutoring has several benefits (Khalid, Shahid, Punjabi, & Sahdev, 2018).  It allows creating a relaxed atmosphere for tutees to learn and exchange ideas (Ten Cate & Durning, 2007). It also introduces new learning and teaching techniques developed by the peer tutors into the curriculum (Field, Burke, McAllister, & Lloyd, 2007). In addition, this type of learning also equips peer tutors with various skills including effective self-study, presentation skills, organising work and collaboration. Near-peer teaching involves students taught by more senior students, which draws on their similar knowledge and experience (Hall, Lewis, Border, & Powell, 2013). The advantage of using near-peer tutors is the opportunity for them to reinforce and expand their own learning and develop essential teaching skills. 

There is robust evidence of the use of near- peer learning in medical, pharmacy and healthcare courses (Nnodium, 1997; Brueckner, MacPherson, 2004; Youdas, Hoffarth, Kohlwey, Kramer, & Petro 2008; Gottlieb, Epstein, & Richards, 2016; Khalid et al., 2018; Irvine, Williams, & McKenna, 2018). Evans and Cuffe (2009) have evaluated the experience of fourth year medical students as near-peer tutors in teaching human anatomy to first- and second-year students. Feedback from the tutors shows effective deeper learning in areas of anatomy through their teaching. The participants also recognize that the activity equipped them with more advanced teaching skills that will help them towards taking on supervisory and teaching role in the future (Evans, 2009). Fresh medical graduates used as near-peer tutors have also shown to be quite successful in preparing final year medical students with their Objective Structured Clinical Examination (OSCE) preparations (Rashid, Sobowale, & Gore, 2011). All participants felt that the content covered by the graduates was relevant to their revision and that these sessions had a positive influence on their learning (Rashid,  Sobowale, & Gore, 2011). Recently, the use of peer-to-peer presentations as a mean of active and independent learning has shown to improve pharmacy student’s attributes and knowledge of dietary supplements (Atayee, Singh, Best, Freedman, & Morello, 2011). 
The greatest hurdle for lecturers in human physiology is the ability to contextualize the content for students (Machado, & Mello-Carpes, 2018). Undergraduate students find it difficult to perceive the importance of understanding fundamental human physiology for their future health professional careers. Hence, keeping students engaged, motivated and focus in large lectures can be challenging (Henige, 2011). A significant number of students at level 4 (first year) and 5 (second year) of the Biomedical and Medical science programme at De-Montfort University, UK struggle with understanding key aspects of human physiology with lecturers constantly throughout the course revisiting these basic areas. The aim of this study was to answer the following questionsinvestigate: 
	 Doeswhether additional near-peer tutor led sessions enhanced the confidence levels of these Biomedical and Medical science students in taught areas of human physiology?. 





Study Design and Participants
De-Montfort University (DMU) offers a Frontrunner scheme to students for paid internships working on real tasks, with current DMU employees. This scheme was used to advertise for the position of near-peer tutors (NPTs). After reviewing and interviewing all applicants, two NPTs were selected. Near-peer tutors were used to assist 1st (level 4) and 2nd (level 5) year students enrolled on the Biomedical/Medical science programme with specific taught topics in human physiology. Ethic approval was granted for this project by DMU Faculty of Health and Life Sciences Research Ethics Committee (Ref: 1855). 
Each NPT was assigned to a specific year group. They delivered a 2-hour workshop every week during the academic term 2017/18. These workshop sessions were conducted after the academic taught lectures. The sessions involved variety of activities and demonstrations including problem solving; group work/ discussions; anatomical model demonstrations and case studies to reinforce learning of different aspects of human physiology taught in the lectures. Participating Biomedical/Medical Science tutees were recruited during lectures, via emails and by announcements made on the virtual learning platform, Blackboard.  
Data collection and analysis
 Students attending the workshops were asked at the end to complete a short questionnaire (Appendix A). As each session was tailored to a different physiology topic, some of the same students attended multiple workshops and were allowed to complete the questionnaire based on that specific topic. Each participant gave written consent before completing the questionnaire and all responses were completely confidential. The questionnaire allowed students to evaluate their confident levels on the learned topics before and after attending the workshops. This Ddata collected from the students were was then analysed and presented as means with SEM in the form of graphs. Paired Student’s T-Test was performed on student response to how confident they were about the physiology taught topics before and after attending the workshops. The tuteesstudents on the questionnaire were also given the opportunity to provide any further comments in relation to their experience of attending the workshops by providing one or two statements. The qualitative data collected from thesese open responsescommentsresponses  unstructured qualitative data were populated and analysed and The open-ended response received from the tutees were also populated and categorised into common themes that included learning content; Teaching; Communication and Engagement; exam tips; and student participation. 




In total 25 first and 30 second year BMS/MS students attended the workshops and completed the questionnaires. Students from both years agreed that the sessions were interactive; helped them understand key aspects of the topic; well organized and relevant to taught lectures (Figure 1). Students also agreed that the near-peer tutors were good in communicating and that they would recommend the workshops to other students. 

There were a significant number of students from both years uncertain and not confident about the physiology taught content before they attended the workshops (Figure 2). On average 68% of first year reported that they were not confident with the physiology content taught in lectures before attending the near-peer tutored workshops, with 28% confident and only 4% highly confident. This similar trend was also observed in the second years that participated, with 63%, 33% and 3% not confident, confident and highly confident, respectively (Figure 2b).  After attending the physiology workshops, the students felt that their levels of confidence had improved as shown in the grey colour bars in Figure 2. Data analysed from the first years showed that students’ confidence significantly increased to highly confident after attending the workshops (*before vs after; P<0.05). The second years showed a significant increase in their confidence of the taught topics to high and extreme levels (*before vs after; P<0.05). 

Students also had the opportunity in the questionnaire to provide further feedback via providing open-ended comments. The comments were categorized into common themes as shown in Table1. The positive comments were grouped into three themes: learning content, teaching, and communication/enjoyment. In the teaching theme there were some comments directly towards the near-peer tutors, praising their efforts and professionalism. The comments provided on improving the workshops mainly focused on exam tips. Students felt that further support in preparing for the final exams and practicing more multiple-choice questions (MCQ’s), which is one of the essential components of their final exam, would have been useful.   

Table 1. Open-ended questionnaire responses categorized into common themes for first- and second-year students
Category	Theme	Number of comments	Selected comments
Positive	Learning content	5	“Excellent session, helped me massively thanks”.
			“Thoroughly went through all body systems.”
			“Makes it easier, the MCQs helped a lot.”
			“Fatema is very helpful, always prepares us for our exams.”
			“Very good at explaining.”
	Teaching	3	“Excellent teaching learnt a whole lot”.
			“The most useful workshop throughout the entire year”
			“Fatima is born a teacher, explains everything in detail, in a very organised way.”
	Communication and enjoyment	5	“Very useful session and highly interactive”
			“Very interactive and useful. Would love for the same to be done in other modules”.
			“Very helpful and easy to interact with.”
			“Please return next year.”
			“Fatema was very helpful, makes the topics easier to understand by breaking them down.”
Improvement	Exam tips	5	“More examples on how to answer exam style questions would be useful”
			“Possible to go through extra reading.”
			“More MCQs please.”
			“More tips on how to structure notes and effective revision techniques.”
			“If we could have more sessions throughout the year for the support, especially during exam season”
Recommendations	Student participation	2	”I really liked how interactive this session was, I would highly recommend other peers to attend.”
			“Recommend to other students.”


The two NPTs were given the opportunity to reflect and report on their experience and skills gained throughout their internship. also found the experience useful and aspiring. The Iindividual reports (Appendix B)  were analysed and comments clustered into fourthree skill areas as shown in Table 2. quotations outlining their experience as tutors is shown in Appendix B. 
Table 2. Qualitative data from NPTs unstructured reports clustered into fourthrees skill areas
Skill areas	Clustered comments
Communication	‘I developed confidence to speak to a large audience’‘My communication skills improved mostly as I had to interact with members of staff as well as students’‘Other skills which had been developed was communication skills, I was able to communicate to students through emails, sending announcements through blackboard and in the workshop sessions’
Teaching & Learning	‘Most importantly throughout this internship I proved to be independent as the students relied on me to guide them through the misconceptions on the various topics of anatomy and physiology’‘My role was to teach second years in the ‘Organ Systems’ module. This gave me the insight into teaching which had given me an excellent grasp of the subject materials covered’
Organisation & Time management	‘Handling my studies alongside this internship was challenging however, I was able to balance both and sort out my study schedule’‘I had further developed my skills such as time management, as I was able to handle my studies, complete my dissertation and manage a society throughout my third year’‘Overall, I found the process very useful as it made me develop the skills and qualities that are crucial for my future career aspect. As I aspire to continue with postgraduate study, I will need to manage my time effectively, be independent and have strong communication skills’
Both NTPs felt that the internship helped them develop key communication and organisation skills that would aid in their current studies and future careers. The tutors also reported that they gained further insight into teaching and reinforced learning of various subject materials covered during the workshops.

Discussion
In this study, it was interesting to observe that a large number of students felt that they were not confident on the content taught during lectures, however introducing the near-peer tutored workshops alongside the taught lectures improved learning and confidence levels in areas of human physiology. The areas that the NPTs covered complimented the lectures and ranged from general understanding of human organ function to complex molecular and cell signalling pathways. Near-peer tutor led sessions provide a relaxed atmosphere for both tutors and tutees to openly exchange information, which otherwise are restricted in traditional lecture rooms (Ten Cate & Durning, 2007). This type of relaxed environment has shown to correlate with optimal learning (de Menezes & Premnath, 2016). This may explain the increase levels of confidence gained by the tutees after attending the workshops in our study. In addition, the drop-in sessions proved to be an excellent platform to reinforce understanding of academic taught sessions. 
The NPTs were able to develop their own teaching activities in these sessions ranging from problem-based learning and group dynamic activities, which tend to be ignored by academic staff. As the NPTs level of learning closely relates to the tutees and due to the challenges experienced in their junior years of complex topics, their methods of engaging learning tend to be more effective. Thus, supporting the idea that NPTs are consciously tuned to the needs of the tutees, whereas academic tutors are unaware of the learning challenges student face when developing and facilitating taught sessions (Whitman, Fife, & 1988; Ten Cate & Durning, 2007). 
The tutees commended the teaching abilities of the NPTs as shown in Table 1. The positive comments ranged from effective teaching skills to high levels of communication and interaction. , with comments from participating students stating:
“Very good at explaining.”
“Excellent teaching learnt a whole lot”.
“Very useful session and highly interactive”
“Very helpful and easy to interact with.”
 Students attending the workshops enjoyed the level of engagement and aspired by the efforts of the NPTs. Some tutees after experiencing these workshops highlighted their interest in a career in teaching with several considering to apply for the Frontrunner internship as NPTs. This supports a similar study that shows a desire in tutees becoming future NPTs and consider a teaching career (Buckley & Zamora, 2007).  

The reflection piece provided by both NPTs were positive,  and encouraging and aspiring. Both seem to benefit from the exercise by developing key skills. As highlighted in Appendix BTable 2, some of the skills they acquired included interacting with large audience, time management and organization. See quotes below: 
Fatema Gaffer:	“There are various skills that I gained from this internship such as the ability to engage a number of students during their time in the session which made them return every week with the eagerness to learn what they may have missed during the lecture. As well as this, I developed confidence to speak to a large audience. Time management was another skill that I developed. Handling my studies alongside this internship was challenging however, I was able to balance both and sort out my study schedule as well as time to organise the content that I would be going through in my drop-in session such as giving the students multiple choice questions (MCQs) to practice on”.
Fatima Iqbal: “I had further developed my skills such as time management, as I was able to handle my studies, complete my dissertation and manage a society throughout my third year. In order for me to handle this I had developed a schedule which I used to prioritise my weekly tasks and set realistic goals to accomplish these for the week”.
Both tutors came with no or very little experience in teaching, however, as shown in Appendix BTable 2, these sessions help them reinforce positive attitudes toward teaching, prepared them for independent self-learning, direct effective communication skills to their audience in understanding key topics, and improved their employability skills:. 
Fatema Gaffar: “My communication skills improved mostly as I had to interact with members of staff as well as students. Most importantly throughout this internship I proved to be independent as the students relied on me to guide them through the misconceptions on the various topics of anatomy and physiology”. 
“Overall, I found the process very useful as it made me develop the skills and qualities that are crucial for my future career aspect. As I aspire to continue with postgraduate study, I will need to manage my time effectively, be independent and have strong communication skills”.
Fatima Iqbal: “My role was to teach second years in the ‘Organ Systems’ module. This gave me the insight into teaching which had given me an excellent grasp of the subject materials covered”.
“Other skills which had been developed was communication skills, I was able to communicate to students through emails, sending announcements through blackboard and in the workshop sessions where I taught topics areas students were slightly unsure of”.
“Overall this internship allowed me to gain invaluable skills that are vital for my ongoing studies”
Interestingly, similar areas of skills developed by NPTs have been reported in other studies (de Menezes & Premnath, 2016; Hall et al., 2018; Khalid et al., 2018)
The introduction of NPT led sessions as an effective way to improve learning of challanging areas of human physiology in healthcare related courses is evident from this study. The effectiveness of a peer tutoring system in improving student performance in areas of human physiology have also been reported by other studies (Lake, 1999; Youdas et al, 2008; Evans,  2009; Machado, & Mello-Carpes, 2018). Lake, (1999) compared physical therapy student grades earned on the introductory physiology module to the advance physiology module. Despite observing a decline in the  over all marks, students that used the peer tutoring system showed significantly less decline in marks than the group of untutored students. The tutored students also favoured the peer tutoring system and expressed their interets to expand to other courses (Lake, 1999). In our study, similar remarks were made by the students participating in this study, with one student making a remark on how they would love for thsame to be done in other modules.quoting (Table 1):
“Would love for the same to be done in other modules”. 
Using the peer tutoring system as a similar approach to strengthen student learning on perceived topics taught on different courses in higher education, can be quite beneficial. With institutes constantly struggling with staff resourcing, these student-led sessions can be used in place of staff timetabled sessions allowing academics to be engaged with more activities that are scholarly. At DMU, the audiology team have taken the initiative to implement similar student led sessions in their course. After observing a couple of the NPT led sessions on the BMS/MS programme, staff from the audiology course have been aspired to implement NPTs to help first year tutees understand anatomy & physiology of the ear. In addition, promoting student led teaching across programmes can enhance the profile of the institute in the area of teaching and learning.  
Limitations: The main limitation is whether the quality of near-peer teaching matches with the level of teaching conducted by lecturer. Even though this was not assessed in this study, several have compared peer tutors to faculty tutors and have reported very little difference in the quality of teaching (Knobe et al., 2010; Nestel, & Kidd, 2003; Hughes, Jiwaji, Lally,  Llyoyd-Lavery, Lota, & Dale, 2010). In a single blinded randomised controlled study conducted at Oxford University showed that peer led tutors could provide the similar level of cardiac resuscitation training to a small group of students to that of expert lecturers (Hughes,  Jiwaji, Lally, Llyoyd-Lavery, Lota, & Dale, 2010). Limiting student numbers to small groups of 5-10 for the workshops compare to 20 in our study, may help the NPT maintain good student-interaction and cater for the needs of the individual students. 





In conclusion, the main outcome of these workshops was to engage students through near-peer active learning in better understanding of key content related to human physiology, which would help improve student knowledge retention. Not only the project has helping students improve confidence in perceived areas of difficulty in learning but has also equipping the near-peer tutor with more knowledge and valuable employability skills for the workplace. Skills and knowledge developed through this method of peer-learning will help produce more confident competent graduates and strengthen their suitability for the wider range of profession choices now available to graduates. We anticipate that these sessions will extend further interest in students to become tutors and promote similar workshops for other scientific related modules within the DMU health science programmes.
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Figure 1. Student response to questionnaires after attending the NPT sessions. All 1st and 2nd year tutees attending the workshops were asked whether they agreed or disagreed with the statements outlined in the questionnaire. The response of the tutees to each statement is represented in a graph.








Physiology Walk-in Session Questionnaire 
Please indicate your level of satisfaction by ticking the appropriate box. 
Questions	Not confident	Confident	Highly Confident	Extremely Confident
How confident were you about the topic before coming to the workshop?				
How confident are you now about the topic at the end of the workshop?				

Statements	Agree	Disagree
The workshop was interactive.		
The workshop helped me to understand key aspects of the topics presented.		
The content described was in an organised manner.		
The exercises and other assessments presented were easy to understand and useful.		
The instructor was a good communicator.		
The topics discussed during the workshop were relevant to my studies and lectures.		
I will recommend this workshop to other students		








NPT (Fatema Gaffar) for 1st year student: 
“There are various skills that I gained from this internship such as the ability to engage a number of students during their time in the session which made them return every week with the eagerness to learn what they may have missed during the lecture. As well as this, I developed confidence to speak to a large audience. Time management was another skill that I developed. Handling my studies alongside this internship was challenging however, I was able to balance both and sort out my study schedule as well as time to organise the content that I would be going through in my drop-in session such as giving the students multiple choice questions (MCQs) to practice on. My communication skills improved mostly as I had to interact with members of staff as well as students. Most importantly throughout this internship I proved to be independent as the students relied on me to guide them through the misconceptions on the various topics of anatomy and physiology. The challenge I faced during this internship was that it was difficult to manage students that were on different levels of knowledge of anatomy and physiology. Some students knew more than others and to go through the content in a way that everyone was on the same page was challenging, especially when I only had two hours a week to fit in the content. On the other hand, I ensured the two hours were used wisely and I catered to the students by asking them what topic the majority wanted to focus on.

The skills will help very much in my future studies as I will need to take responsibility and work independently during my third-year research project. The confidence I have developed of speaking to a large audience will be useful during any presentation that I may need to deliver. The time management skill will make me more efficient to manage my time between projects and exams. My communication skill will push me to interact with different people I may encounter in my career. 
Overall, I found the process very useful as it made me develop the skills and qualities that are crucial for my future career aspect. As I aspire to continue with postgraduate study, I will need to manage my time effectively, be independent and have strong communication skills. I would highly recommend this internship to other students”.
NPT (Fatima Iqbal) for 2nd year:  
“The internship had equipped me with excellent IT skills as well as communication skills. My role was to teach second years in the ‘Organ Systems’ module. This gave me the insight into teaching which had given me an excellent grasp of the subject materials covered.
I had further developed my skills such as time management, as I was able to handle my studies, complete my dissertation and manage a society throughout my third year. In order for me to handle this I had developed a schedule which I used to prioritise my weekly tasks and set realistic goals to accomplish these for the week. Other skills which had been developed was communication skills, I was able to communicate to students through emails, sending announcements through blackboard and in the workshop sessions where I taught topics areas students were slightly unsure of. I delivered the information in a fun and interesting manner to aid students learning on the material and to hold their interest. Combining my interests and enthusiasm in art and science had made a huge impact on my ability to teach and prepare online material for my students, which has greatly contributed to their learning.

I spent a lot of time preparing sessions for the weekly workshops. I researched different ways to present this information as I would look for activities that my students would enjoy.
As part of improving my teaching and workshops sessions I handed questionnaires which students complete before and after my workshop sessions, also they can include what they had liked about the session and how I could improve on in future sessions. I used this as a feedback tool to develop my teaching methods further and to give the students the best workshop sessions. 

Overall this internship allowed me to gain invaluable skills that are vital for my ongoing studies, I would highly recommend this internship to other students who aspire to go into teaching, postgraduate studies or academia-based careers”.
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